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. _ TREFAcp .
04

development'of st scientifically _aware geneittion will have a.rnaror impact. upon the
pOricies and the policy- making process of a democritic society. Citizens who know. their
long-run, beiisinterests are most lately to promote them through all the mininst hand. Being
aware is ojily the beginning. Once a society perceives a need and sets objectives, then-Moves . -

to allocate its _available resources tq the priorities indicated by the goals and objectives. As
"every ejementary economic student knows,. the basic resources of the society are natural
resources. capital. and humeri resources. In an earlier age natural resources determined a
society's wealth and welfare, especially in the ferdlity.of its soil. Consequently, though natural
resources never last their importance, capital resources, the 'technology to expand -marr's

-irejectivity. rose to prominence.
. ,

Now we appeir to be entering an age when, human resources will dominate. It is a time when
the most critical problems of society do not lend themselves to attack based. on land, new
materials, or machines. The primary tools of this society are the talents and skills -Of its people.
Whatever its problems, the search for peace,. the abolition.of pOverty, the prevention and cure,
of disease, the reduction of crime or the control of environmental quality, the solutions depend
upon dedicated, talented. and well-trained people who understand and who can intelligently
use whatever technological tools are available. It is the growing awareness o, this new,
dependency that has pushed the United States economy into an.educational investment which
has expanded from S6 billion to S65 billion in 25 years. It is the same phenomenon which
underlines the emergence of remedial mast -power progrardt- to assist those unable to compete
successfully in the more sophisticated laboriberkets. It forcedsame awareness which has forci
us to take a closer look as to what is currently happening in our educational programs and for us
particularly the science education program.

Although science education has enjoyed a strong position in the educational hierarchy, little
emphasis has been placed .ori- tile' application of science to society. The major thrust in
education today is "career education''. Xs career education is considered as an inter-dikiplik
atiactivity; science is often excluded Because "science teachers are so busy tea sing subject
matter they cannot relate to the processes of science and horie science applied to the world of. .
work" .;

This reaction is unfortunate and highly inaccuratet because any competent science, teacher is -
constantly attempting to make subject inettgr relevant and pertinent and what better way ..to
make it more meaningful than to relate it to the world of work. If career eduCationis education
for a living, then science might rightfully be considered as the ptime essential of life; thus,
science carieredication =lit therefore be a very practical kind of education. How can'science
teachers continue to teach in ways which fail to bring practicality into science education?

All too often acience students ask "Why do I have to learn that? I don't need it." This J.
especially true of terminal students who neecrtO lie better prepared for the old hard w43r1d.iti
which they will suddenly sooner or latT be thruit. It is 8156 true in many cases of college-bound
students who consider science as a foundational Course material. Many science educatois are
constantly end diligently seeking innovating ideas to, teaching the subjeCt matter.
'Unfortunately. their efforts are focused on the subject matter or cause content rather than on
the students. It is better if they seek ways to stimulate the student's in their desire to.learn. We
contend that if teachers would make existing programs relevant, then stddentS would act
positively. How does one make a science relevant for the non-academic student when it is
difficult enough to maintain the interest of those who may -need or want the science courses, but
to those who neither want or need it, is is almost impossible.

'Silence instruction as related, to the career edOcation phil6sophy becomes the answer to
many Ahe problems in 'teaching today. It is an'excellent way to make science relevant,
practical, and interesting. It can stimulate the terminal student because he.canmake use of at
without the need of detailed theory'. By the sami token, it tan be used to teach theory and
principles to academiC studenti so that it may be understood easily andapplied immediately.

8



f

-7 -1.---- - "'- -:.-...
- .4:t

I,,,

... . : ,- I
d

In this approach natural science instruction is and must be focused on the student. One of the
A

major goals in science teaching is to have the student develop the process of making decisicuils.
There are invariably rights and wrongs when it comes to making decisions but as citizens we
must make decisions. There may well be no real right or wrong for the simple reason that the
*product niust suit the needs of the.buyer. These needs may well vary from one individual to
another. What might be emphisized in career science is how to evaluate products in.ligbt of
needs. The goal should be to investigate awareness aid relate to self through Iciical prineiplesj
of evaluation. Here every person use the so-called scientific method without really being
aware re of it for what it is.

We have provided .this guide 'to assist the teachers of natural science, grades K-12, by
providing the framework for the development of their local district, building, and classroom
program. This should also serve as the framework for the pre-service and in-service training of
teachers by the higher eduiation institutions.

4

9



,. . -

TH:E ligASDS tOR NATURAI scmics orcAnort
. .

The purpose of the natural science education- program for Delaware's students is to lead to
the sequential development ofd scientifically literate perim. Althorigh this is considered to be
the central purpose of naturai-science education, a single or "best way" of pursuing this goal
cannot be specified. The divirse nature of schools. students, and teachers necessitates a
*triety of programs approaches.,.

.

***To develop a scient ifically lit erate citizenry, the State Board of Education
I recommends that

*every student K-12 have an opportunity for many nadiral science
ar, experiences every year.

6

#

. ;

that the K-12 natural science experience takes inio consideration individual
differences of students and reflects the students' emotional, ethnic, moral,
geographical, and economic-background.

*every teacher of natural science be supplied with adequate facilities,
equipmentrsupplies, and the time to utilize these at the various grade levels
of the student.

*that natural science be presented as a unified discipline, integrated and
coordinated with other disciplines, such as mathematics, social science,
economics, political science, reading, and communication skills.

*increasing emphasis be placed on science processes, conceptional schemes
and values, and less emphasis on factuatinformation.

**direct experiences with the .natural world J: in laboratory (hands en)
actilrities should cOmprise the major portion of the science prograni.

*textbook: should facilitate inquiry, rather than- being written to .replace
laboratory Mends on) experiences. The use of recorded material (other
media as welt as printed inateried) should be integral. parts and dependent
upon laboratory exp4riences. "(The materials; used will not discriminate
against the ethnic, moral; geographical, of sexual bactgrOur;c1 of students.Y

. . . 4. '

*natural science education programs include environmental edication that
interrelates natural phenomena, environmental influences, science, _Wehrle-
logy, social implications of'science and technology, and economic considers-
dons.

.;
*natural science education pr ograms incorporate the. philosophy of career
education, emergency preparedness, health (drug and sex) education, but
thiiis not the sole curricular area responsible 'for these philosbilies,

*opportunities for the professional growth of teachers of natural science be
considered an integral part of natural, science education programs so thq
teacher's own deeper insights can be brought to bear on, the science
program-designed for scientific, literacy.

*the achievement of scientific literacy shauld be the basis for setting,
objectives; for selecting content, learning experiences, methodology, and
for developing a system of evaluation.

S. .t
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This guide is meant to serve as a minimal standard for natural science education but at the

same time strive for maximum outpit of the natural science program. The guide is based on the
processes of science education as well as the concepts, and attitudes with terminal objectives in
areas of.the biological, physical, and earth sciences, at the learning Levels ot.K-1, 2 , 5-8, and
9-12. These are not the day-by-day activities or materials to.be used in the acc6 hment of
the terminal objectives. The development, of this aspect of the'curriculum is the ponsibility
of the classrooni teacher, students, and coordinated by the building or dist ct curriculm

I specialists and the State Department oTT'ublic InstrUction. -
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PHILOSO' PHY OF NA UR.A . ScIENCEDUCApON
FOR DELAWARE IS SCHOOLS .

I.
. aq. 1 -

. s:
When a4udent completes his experience in Delaware's schooli, he should have reached a.level of proacienci inhese four basic goal,,i- 4

o

Attitude Goal: To develop thOsertalues,. asp' tione,, and attitudes which
Underlie the perkonal involvement of the Ind! nal With`his environment and ..
with mankind; .

Rational Thinking Gad: 'To divirt op-sthe rataional thinking processes Which
underlie scientific modetot inquiry. *0

Skills Goal: To develop fundemental skills in manipulating materials and
equipment and in gathering, organizipg,_ and communicating scientific
information.

Knowledge Goal: To develop knowledge Of specifics, processes, concepts,
generalizations, and unifying .principles, which lead to further intelpretation
and diction of objects and events in the natural environment.

In order to attain these goals, a set of terminal objectives have been_establiahed; Each
terminal objective is a culmination of a student's science achievement from kindergarten
through his high school experience.

, . . , ., . - .. .
The following pages identify the four,basic goals and their terminal objectives to serve as a

framework f* the development of your science program- -
y
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PROCMSESOilaPtEkl$UCAtitili

- .

In ori)er to deter:Urine the level of icbievernent of students in Delaware's Pubficadrools, a tat
of minimunioltectives has beakestablished. Each of these objectivesis based-on one or more
proceasestbat ifvesi definite Indication ota studenfsprogess.

.1104SS: OB.TECIIV4

Following is alist of eleventrajor ericisses that
4
halm been identified which includes the

great majoray of student activities that ,Are appropriate, for Sli school- experiences. Along
kith the ter* associated whiten,* process Short descriptive.paragrapikto help clarify die
intended meaningof the terms.

These processes are not fisted .to imply use of this program, Science, A Process Approach
(AAA.5), but are the processes used for any natural science or environmental education
printrim.

PROCESS Observing

Observations can be made in a variety of ways using all of the senses. Where
direct sense experience is not _adequate for making needed observations,
indirect methods are used. Objects vmdevents may be observed with respect to
many (parities and quantities. When observations are made to 'embattle*
data from which inferences will be drais, the precision of the observations is .
critic:at Precision is often improved by inaking quantitative observations.:
aservationb are influenced by the-Aperiericb of the observer.

,

Classifying, is the groufrie or oribeng of phenomena according to. #
established schleps. -Objects and eveirts may be :classified. on the basil -of
obseryations. Classificational schemes are lased on cllservable;s1milittiliis
and differences in etbitiunly selected properties. Classificationalkeys are. 'used
to place items within a scheme as well as to retrieve information from a

-

PROCESS -inferring

Inference, while bawd observati,ons, requires eialuatton andindsieraenk In-
ferencss based upon one set cif-observations may-sedisl turd* observation ,
which in turn -esgairee *edification of origbiakinferences. Inference leads to
prediction,

a

PROCESS :_Precricting: ,

Precliction_is tiie formulation oap expedgds result based an past experience.
.'The reliability of predictiondepends upon the accuracy oipast observations and
upon the nature of the evenebeing.predicted. Predict:10%1s based POn.ittfiu-
ence 'regressive sec* atibservatietbaaact.hIpartilutar,.gtalihe are 4.111,1?d7
ant toolsof prediction in science. An 0#eriment canypiify or contradict a pre-

% clictitilt ."

,
_ I.

. - .niqd r.fs-*esiusing.

letealid ring properties of objects aneevents *:1;iccoinplished by direct
comparison or by indirect compariepri with arbitrariunits which; for purposes
of cernmrmication, may be .standardized. Identifiable. Characieristio which can
be sueasuredrnay be intermitted to pnivide other quintitatiie ,values that are
valuable in the de:sail:Ion eiphysical phenomena.

t".7.."

: .1



PROCESS- Conninniiating
. -

In order to communicate observations, accuratepeco. rds must be key whiCh can
I be submitted for cherking andrer.heddng by others. Accumulatecrecords and
/ their analysis may be representedln many ways. Graphicil representations are

often used since they are dear, concise, and meaningbik Complete and
understandable eyerimental reports are essential to scientific communication.

PROCESS- Interprefing Data

interpredng data requires the application of other basic process slcffia in pax-
1 ticzdar, the processes of infe:rriag, predicting, classifyin' g, and communicating.

It is through this complex process that the usefulness of data is determined in
ansivering the question being investigated. InterpAklons are always subject

- to revision in the light of new or more refined data.

PROCESS - Making Operational Definitions

Operational definitions are made hi order to simplify communication concern-
ing phenotnene being investigated. In making suchdefinitions it is necessary
to give the minimum amount of information needed to differentiate that which
is being defined from other similar phenomena. Operational definitions may be

" based upon the observable characteristics -of the ,phenomena and upon the
2: 3A;

operations to he peffenned. OPeiatonal 410finilions are precise and, in some
cases, basedupon-m.athematiod relationships.

e

1ZROCESS Formulating Questions end Hypotheses

Questions_are formed on the basis of Observations made and unitary precede an.
attempt to evsluilte a situation or event:* Questions. when precisely stated', are.
problems to be solved through ipilication of the other nrocesiof science:. The

' cifiempi to answer one question may generate other questions. The formulation
6T-hypotheses depends directly upon questions, inferences, and predictions.

1 'The pitons consists of devising a statement which can. be tested experi-
ment.. When more than'one hypodiesis is `suggested by a set ofcbservationa.
each must-be stilted separately. A workable hypothesis is stated in BATT*
that, upbri testing., its I:tea:ditty may be established..

ROCESS Exrdnieiting

Experimenting is the process of designing data-stiOeringRniceciures as we as
the process Of gathering data for the purpose of testing a hypothesis,. In Oess
formal sense, experiments may be conducted sipiply to make obiervations.
-1Ioviever eken.herathere is a plan to relate cause-ea-effect. Ja an experi-
ment, Variables-must be identified and controlled as much as possible. An ex-
perimental test of a hypothesis is designed tondicate Whether the hypothesis is
to to accepedmodified, or rejected. In designing an experinient, limitations
of. method and apparatus must be considered.

OCESS Formulating Models
.3

els, whether physical or mental, are devised on the basjs.of acceptable .
hypothesis or hypothesis that have yet to be tested. Models are ,used to .
describe and explain the interrelationshiisof ideas.. In many cases the model ,

implies new hypothesis; if testing these hypothesis results in new information,
the model must be altered to includeit.

.
Each of these processes have different levels of difficulty that are based on the age and ability

levels of a particular student. With this in mind, the following are the minimum acceptable
proficiency levels t,r student.; completing the grade levels covered by this guide (n a Delaware
school.. 18
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ITOCIPSABNITLEVM
MINIMUM STANDAVSATTHE MAMMON (NEIGH& GLADE

."
. -

Observing
1 :

Identifyingchanges in propqiias and measminfrates of change.
Differentiating-Constants frcim yariahre,a:.

Clasaifyiag
Sr

Setting limit; as a means of grouping on the basis of a coatinuous variable.
, Developing classificational schemes of two or more stages of sub-sets having mu
exclusive categories. .
Using an acteptedclassificadonal system or keylo identify objects or pheiomena.
Using characteristics obserred tuidei knpOsed =Widow as a basis for grouping,

.

Inferring ;
. -

Stating cause-and-effect relationships from observation of related events.
Identifying limitations of inferences.
Modifying and extending inferences to include discrepant events.
Developing plans to test the valpfity of inferences.
Using inferences to suggest further observation.

Predicting .

Limiting variation in conditions affebting prior obseivations in order to improve the accuracy
of predictions. -. - .
Demonstrating the accuracy of predictions in order to establish the validity of previously held
concepts upon which the predictions are hued.

; .
Measuring

Identifying measurable pohysical quatilties which can be used in precise desercprion of
phenomena.
Measuring quantities which depend upon more than one variable,
Using apdilevising indirect means to measure quantities.
Using methods of estimation to measure quantities.

Commuticati4
.

;
Stating questions and hypothesis concisely ivithoait ambiguity: .
Constructing tables and graphs to communicate data.
Planning for communication of procedures and results as an essential part of an experiment.
Reporting experimental procedures in a form so other person can replicate the experiment.,
Using mathematical analysis to describe interpretitions of data to others.
Using tableland graphs to convey possible interpretations of finite data..

Interprethig Data s'44

s

Discribing information as Ws displayed on. tables or graphs.
Making and explaining inferences from tables or graphs:
Making and explaining inferences from tables or graph.t.
Setting criteria for assessing the validity, bred/rice, and usefulness of data.
COmparingsets of related data to test the credibility nferences and generalizations,
Selecting the most acceptable interpretatioit from multiple interpretations of the same
data. .

cs A
. - 19
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: -

Statingininimal observable Characteristics required for an opetipofijl. _ .
Establishing the criteria for operation* definitions according to the din intended, for the
definitions. -
Evaluating the suitability of operational definitions, .

4 -
Describing the limitations of operstional definitions.
Usingmathematical teletfonshipsiii making operational definitions.

Fornplaiing Questions and Hypotheses Oa.

Separating broad questions into parts which, whensnswered, wfil contribute to acomPieben-
sive expiation.
Asking questions or stating simple hypotheses which tan be tested.
Stating hypotheses in forms which suggest: the variable to be manipulated.
Differentiating between hypotheses which must be tested qualitatively and those which can
be tested.quandradvely.
Stating negative hypotheses in an attempt to eliminate variablies.

tipeximenting

Identifying relevantariablesin an experimental situation
Maintaining an accurate record of experimental procedures and results.
Controlling' those variables not a part of hypothesis being tested.
Identifying sources of experimental error. 1.r

-Formulating Models

\

ba.1/4

t
Constructing a physical representation, a "drawing, or a mental image to exp)sin observed
phepomena.
Extending physical tic mental models to include related phenol:Cigna:.
Modifying existing models to include new observations. . -e

4

1

4

5

'-
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Concept 100 Process 110P Qbjective.

Moving 'up the Iad4er gech process is based on a conceptual sr-hews, thus allowing each
objective to be developed under the concepts. Six major concepts have been identified for
inclusion in the natural science curriculum in Delaware'e X-12 schools. These concepts are

.,definea as follows: . A

4.w

f .

a
00N613FIS OF SCIENCE MU

.

Diversity: The vast number of natural phenomena which can be ohserved
display a wide variety of similarities and differences.

..

Change. Our environment, living and nonliving, microscopic and macroscopic,
is constantly undergoing &tinge.

GRAPH

i

1

k
Cpritinuityt There is constancy in cause-and:effect relationships which -
precludes any abrupt reversal hinatural phenomena.

4
Interaction;
and the re

.

; -.

e interactions of living and nonliving matter in an environment
Kg change of energy determine the nature of the environment,
.ve

1- k,



. .:

:.- .--
.

Orgaaizatioi: Systemitic relationships exist in natural phenomena.
within systemacomprisethe naivete*.

.

.., . .

umitiltion: Natural phenomena are limited 'by the fundamental nature of
matt* and energy. There is an overall tendency toward equilibrium in an
envbionment

I.

4:

?At
Curr iculum 101: Proses 1 , Objective

. .

Each concept pimping (ofincept-process-objectivi) is indicated in each of the major
disciplines of science: biological, physical, and eentecien4es. The mithematicaapplicatio,rts in
the basic sciences are also indicated..

.

Environmental education is not a t-separate content area Of the-litter ankienprogrami; it is
part of the biological, pittsical, and earth sciences, ivith impligations for the sotial sciences.

4

1 .

I
GOALS &TERMINASL OBJECTIVES

CORRICULIA1 AREA

44.
- ,.

CONCEPT.
. .

t.

t
10.7911vP-.

t
When all this is completed, and the based objeciiVe Achieved, the student When on his way to

reaping the long ;singe goalfr and ternihia1 objectives that ahouid be achieved before
graduation. . a. . .

* . f
- . . ...- L,-

. . / . .
, .

.
- .

...,a ..,

On the following pages you will Oda therOaceptjtrouirmge- Itataciimder ,tbeir 4.Peci.fic ,
euniculum areas. A is Doped that tbitr, *illItaleto terve.ae a-gurde In plamiinig for andinsple. t
nienting natural science education En, he clionlimfen: ' 1. .,-- -- :,- ' r "- 1 ll40- ' ... ks
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The vast umbel- of fiaturalphenqmena iyhicli can he"obsered -

display a wide variety of similarities and differences.

Communicating
Formulating
questions and'
hypothesis

Interpreting data
Formulating

questions and
.hypothesis

Elperinienting

Observing
Inferring
Communicating
Formulating
questions and
hypothesis

Experimenting

Distinguish between statements that are hypotheses and
thosethat are not. .

Identify data, collected from a: test conducted by himself
which support or do not support his hypothesis: ,

Demonstrate a method for analysis of a syltem by identify-
urces of the problem and describe a method to test for

e = h problem identified, e.g., a light bulb that will not
.

Observing Identify, five different biomes and give bye examples of
Classifying major plants or animal& that may live there.
Communicating

Observing
CV's-saying
&mnitinicating
Interpreting data

Observing
Classifying

,1 Communkating
Interpreting data

Observing
Classifying
Communicating

Communicating:.

Comminicathig

-,1372,,, Classifying*

--.CoMmunicating
Interpreting data

Discuss thrWthajor w.ay13 in which plant; or animals obtain
food from raw materials.

Order plant reproductive methods oni tbebasis of complex.
ity.

Make a comparison of plant and animal cells:

. -

Describe the ways ip whp plants reproduce.' -

Identify major *rens of the human body that are involved in
converting food to energy.

,
4. . i. :

Construct a.classificlitiOn ,key to identify p small group of .
coupon minerals. .: . .

Obs4rving List several ways that rqan can conserve natural resources
Prediating and identify places 'in the community where conservation
Communicating praitices might be improved.

. s
Observing . Demonstrate chemical telt for carbonates by the. use of
Experimenting hydrochloric acid. t .

15
24
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Our en est, living and nonliving; 'microscopic

rmicrosco is constantly undergoing change..

Communicating State a definition of
Making operational
definitions -

Experimenting

Observing \last several ways that man can conserve natural resources
Predicting and identify places in the community where conservation
Communicating predicts might be improved.
Interpreting data

Observing Design an experiment filustiating how ,energy is transform-
- Predicting ed from one form to another.

Communicating
Interpreting data
Experimenting

doNczer corawurn

1

1

There is a" constancy in cause-and-effect relationship's which
precludes any abrupt rev/kraal in natural phenomena.

4:

err.

Interpreting data Identify dat( Collecr.ed from a test-conducted by himself
Formulating which support or do of his hypothesis.
questions and
hypothesis

Experimenting
c...

Communicadig ,-) Demonstrate the ability to record information by construct-
Interpreting data- ing a graphusing data containing two variables. .

Experimenting .

c f,
de

. 0 . \ %..

Commuidcating Slate a finition of "controlv
Making operational
definitions '

;) r...Experimenting-
.1

Observing -List several wait:011S man..4M conserve natural resources
Predicting . and identify p _In the community where conservation

...ogee:mimicking .- practices might beinipToved, _-

Interpreting data - . : ")`
,

I ,
. .> .

4 t
1

. ,

18
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CONCEPT INTERACTION
.

I -- i -

The interactions of living and nonliving . madder. in
.
an .

ezOirotAintand the resulting Change of-energy determine the .

nature o f the environment. , .

- :

Commm2icating
kxperimating

Observing
Interpreting data

Observing
Communicating

Observing
Classifying .

Observing

'CommunicatingCommunicating
Interpreting data
Experimenting

0

Identify the variables held constant, the manipulated vari-
able and the responding variable in an investigation.

1. .n..-

Distinguish bow man is directly and indirectly dependent
upon soli

Deane* the= -need for state parks, national parks, forests,
water areas, historioalltes, camping areas, nature senor
sage:lianas and aboretums,- and why their location
important.

.

Identify five different biomes and ive five examples of
major plants or animils 4a (live tkere.

Identify ways in whith planta and animals compete for basic
needs in their environment.

1

Ftedicting Desen124129v7mag used genetic factors for the breeding of
Communicating plants and enigmas. . -

Interpreting data
-

Obseribig Discussihre; major ways in which plants or animals obtain
food from raw materials. - 4

-r

'ot ,

Classifying .

Communicating
,Intersoreting date. ,

Observing
Fredicting . .

Communicatini ,
Formulating
-iluestiona and

. hYPotheOs

- Identify stimuli in an environment
livingtbings to thefkateknali-

1,

Obseiving
Communicating-.

ExPerinlentigg

bbserving.
Experimenting

Observing
Predicting
Communicatin

4-.

e

:

Name endangered plant and animal species and describe
ways in which natural habitata may be maintained end dev-
veloped- so the species may continue natural reproduction
and replenishment.

abd the response 9f

t
Demonstrate cheinical test for carbonates by" the use of
hydrochloric acid.

Communicating
Formulating
models

List sevall ways tharmeg -can conserve natural resources.
Ind identify. pines in the collununity,where conserkion

racticek 'might be improved.

Construct a diagram or model to show that a plant is a food
factory.

26
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c

coninimiicating

Communicating

Observing
' - Predicting

Commimicating
irlterPFetinfi data
ExPOlimeneng

-

Describe w*jslnwfdchPlaitsreproduce._

IditiOrF maiCir ergaits of-the &Lain. body iiiiatiareinyolved
convertingfooitto energy.s

Design=experiment ilhisixatinglow energy is transioth
ed fromone form-lo another

CONCEPT ORGANItAlION

1 'ysteniatic relationships existin natural phenomena.. Systeals
within systems comprise the universe.

. Communicating Construct an hypothesis ham a setpf observations,
Inteipreting data - -
Formulating qpestions
and hypothesis

Intern, retiiig data
ExPerimenting

Communicathig
Interpreting data
Experixfienting

Observing -

Inferring .

Communicating .
Formulating"
questions and
hypothesis :

Experimenting

Observing
Measuring
Communicating

gpperationil

.

Deinonsante the ability to carry out an individual activity
. from priritederoraldirecOon.

.

Demonstrate the ability to record bkormatfon by construct-
ing a graph using data containing two variables.

Demonstrate a method for analysis of a"- syscaa by
identifying sources of the problem and describe a methedio
test for eachproblem identified, e.g,, fi light bulb Oat
not glow.

.
4 I

Give examples of howeach of the-five senses den be used at
instruments with which man can"obierVe and measure.

- .
Makin

definitions 4 I
.

Measuring. "Demonstrate the ablility to properly arse, handle, and care ;
Comintmicating
Experimebting , .

Measuring
Communicating
Experimenting

Inferring
Cceprgunkating
Interiiretti data

.

I.

for a naicroscope. .

Mount a elide on 'the stage. of a microscope and fiats the
scope using both Iolv andhighpow0x_objectives

4_

,Identify a current article from popular periodic literature
4nespaper or popnlq magazine) as to its probable scientif-
ic creditability- .'

27
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. _

6

4

ClassIfying
Commtmicating
Interpreting data

Observing.
Classifying
Communicating

Piedicting
Commtmic' atbig

Observing
Classifying

_Communicating
Interpreting data

Observing
Comniunicathig
Experimenting

Observing
Classifying
Communicating

Cororallninginig
Formulating
-*deb

Identify five different biomes and give five exam
majonplarits or animals that nay -lie there.

Descrthe how man uses genetic factors for, be breeding of .
plants andanimals.'

Order plant reprodictive methods on ; the basis of
comPlaitfre

. wirikZ,
_

Identify stimuli in an envizonnient and the response to.
living things to these stimuli.

sov

Desdille anctmemiligthe life cycle of different vertebrates
and invertebrates.

Construct a diagram or model to show that a plant is a food
factor!.

°Obierving _ Make a comparison of plant and anima cells.
"ClasOfYingi,
Comammicating

Mier:ling Describe the need fat state parks- national parka, forests,
Cgomimicating "' water areas, historical sites, camping areas, nature

'sanctuaries and abrorettrus,. alirwhy 'their fixation is
important.

. . . .

Making operatfronalbenstruct a- diagrain or model .to lIits rate various cycles
definitions involving living things such as water,'-carbon, nitrogen, end

Formulating 4 oxygen 41ol!tt- - :

:

models

Observing
Conarphicating
Experimenting

Observing
Predicting.
Comnumicatili g
Interpreting data
Experimenting

Communicating
Experimenting

Deacraoe how.msn perceives )tor; differences in the-visuat
spectrum.

f%

sa

Design an experiment illustrating how energy is transform-
ed from one form to another. . .

4

' .,.. ..
, to. . s .

Descrthe and practice safety measures common to any
experiment.

2$
1
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Observing
Expedmentlag

Communicating

DeMonstrate cbemidl Wit far ieibragite.
hydrixhicsic acid, .

Identify major organs of the hun:jan body
in converting foodtri energy.

CONCEPI'LIMITAliON

,
1

.
Natural pliepomtna-are limited by the fundamental wpm .4
matter and energy. There is an overall tendency- toward -

equilibrium in an environment, - p.

COMITIllitidEtin Describe what a model's aiid how models TO* belpftd.
Pormulatinginodels

Distinguish bow man is 'directly and indirectly dependent
upon soil.

Identify wayi in which plants and =Muds compete for basic
needs in their environment. , .

Observing
Interpreting data

Observing
Classifying .

Communicating
Interpreting data
.Experimenting

Predicting .

: Communicating
Interpreting data

Observing
Predicting
Communicating
Formulating

questions and
hypothesis

Observing Identify stipuli in an ellVirinunent and Ws-response of
Communicating living things tocthese stimuli: . '

1.

,

= Describe, how man-uses genetic fedora for the 'breeding of
plants and animals .1

:

Name endangered plant and animal speCiet ind describe
ways in which natural habitats nilyebe Maintained and-de-
veloped so the species may Onthiii natairal reproduction
and replenisbinept. .

.

ObseUring Desigli an expeyituent fllustrating bow eriereristransforzn-
predicilng ed fromoneform tdanother-
Comniuhicating
inter rating data
Experimenting

,
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1

.

The vast litniOber analyze phenomena which am be obserwid
.dispkyawidevinietyof similarities end differences.

Commtuniating
Formulating

questionsand
hypothesis

Interpreting-data
Populating
iptestionsand
hypothesis

Experimenthag

, Observing
Inferring
Communicating
Formulating

questiens and
hypothesis

Experimenting

Distinguish between its that are hypotheses and
those that are not.

Identify data collected from a test conducted by himself
which support or do not support his hypothesis:

Demonstrate a Method for analysis of a system by identify-
ing sources of the problem and describe a method to test for
each problem identified, e.g., a light bulb that does not
glow-

Classifying Distinguish between acids and bases using or other
Experimenting indicator papers.

Communicating Distinguish between molecules andittonas.
Formulatingmodels

Observing Classify a group of objects -as: transiiare.nt,..trinslucent,
Classifying - opague, andreffective.
Making operational -44,01"

definitions

Meapuring Distinguish between heat'and topperatttre.
Communicating
Making opdrational

defirlitioni
. w. . -

Construct a classification system fratereby items can be
identified int gle.basis of their obsirvable properties, when
given a nimber of common household substances.

.

Observing
Classifying

Observing
Claisifyingo
Measuring
Communicating

Describe the basic properties ofiall matter (mass and space
occupancy).

.
Classifying Define element, compound, and mixture, and
Communicating" properties that distinguish them from oneanother.
Making optrationar
definitions . ,

-
r

r

f.;
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.
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01?scrvii* M*0.* behiegt Iftsical si* gbe proPet*!'
Claslifying of agiven. substance'.
4terridlngdatif .

.
Making operational -

definitions.

Copmunicathsg Explain the difference
Making operatienallnergy: .

definitions

Observing List variousonns of energy and give an example of :wadi'
Classifying clone by each,
Communicating .

In data

idnetic and fe,tential. .

Observing
Clanifying
Communicating

Observing
Erperimenting

Name: the source of all forms of energy except nuclear
energy and list those &nits that come directly from the
source and those forms which come indirectly from the

Demonstrate chemical test for carbonates by use of
hydrochloricadd.

Observing . Distinguish between concave- convex lenses and explain
Dimmunkating how each affects light rays.
Making,operationsil
definitions .

CONCEPT GRANGE

1

s

1

e
Our environment, living and nonliving, microscopic and

c macroscopic, is constantly =clewing change.
. . _

comninni. cating ) siitteta definition afvariable".
Making Gperatiofial,
definitions'

EFerYdeliOnE

Interpreting data Interpret collected data td develop an operational definition
Making operationalolacceleration. ,

.definitions

Observing . =Design ap experithent ,how energy is trIonfoim-

- VrecKaLne ed fromoneform toanother.
:Ciannumicatifig.

meinterpretkdg data
. Experimenting

..

.

ComminsiCating , Identify plaice, convex, and concave mirrors and describe
MakintrOperationalwbat each does to light raysstrficing it.
definitions. 'ce,

Formulating models (

a2
-



col5cErr coNTINurrY

'There is a constancy in cause -and -effect relationships which
precludes any abrupt reversal innaturaiphepomeina.

Intarpieting data identify. data collected tram a test conducted by himself
Formulating which support his hypothesis
questions and
hypothesis -1

Experimenting
Communicating
Interpreting data'
Experimenting

Communicating Demonstrate thability to record-information by ponstruct-
Interpreting data ing a graph using data containing two variables..
Experimenting

Communicating State a definition of "control".
Making operational
definitions

, Experimenting

Observing Identify ways that gravity is the moving force in the natural
Measuring phenOmena,
Communicating
Interpreting data
Malting operational
definitions

Communicating Describe and demonstrate the basic laws of Motion and
Experimenting Gravitation.

Intrpreting data Construct a simple electric circuit and sirovtthendiantages
Experimenting and disadvantages of parallel add series circuitry.
Fomudating models k

Classifying Distinguish between acids and basis using litmus or other
Experimenting indicator papers. .

Measuring Demonstrate that Jight travels hi a straight line 'except
Experithepting when passing from one medium to another.

rMeaiuing Construct a system showing the relationship between lever
Communicating' arms,. force applied, and 'resistance overcome, and'apply
Interpreting data this relationship to mechanics. ?

Moline operational t 2 1

definitions C ..

Excier6inthlg
Formulating models -

.
.

.

Observing Describe the basic properties of all matter (mass and space
Classifying occupancy).
Measuring - t
Communicating

r

3 3-
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Commuthcatiug -State the Lawsuf_Ctraservatioungfilter*dXiierg y -_- .

List vgious /wins of energy and.giVe.in exaiiiple of wok
dike by each.

Observing
"---` Classifying

Ccctmtmicating
lierPrethig data

Observing
Communicating
.Making operational

definitions

Measuring

CONCEPT INTERACTION

. ; .

Distinguish between concave - convex lenses and' explain*
him each affecteliat rap.

. -

Demonstrate a method of determining -the specific gravity
of rock, mineral, or of an object.

The interactions of living and non- living matter sin. an
environment and the resulting change of e'nezzr delegate the .
nature of the envirotunkt.

'Communicating
Experimenting

Observing
Classifying
Measuring
Communicating
Experimenting

Communicating
Experimenting

Observing .
Experimenting.

- .

Measuring

fdentify .the variables held constant, the manipulated -
variable and the responding variable in an investigation.

.
Determine by experiment effects of mass, size of arc, and
length of string on time required for the swing of a pendu-
lum.

Describe and demonstrate the bssic Laws of Motion and
Gravitation.

-

Demanstrate chemical test for carbonates by Ate use of
hydrocholoric acid.

Demonstrate-method of determining the specific gravity of
.

roc)c.. mineral, or of an object.:

a

od

, e". .

o

-

C

.

4,

- 34

I&

.

-

,.

-
jr,

.

A, A



ss

CONCEPT ORGANIZATION

fitik
kg,

%.

=ww

pOcustie relationships exist in natural phenomena. Systems
comprise the universe.

Cou;onunfpeag Construct an hypothesis &air' a set Of observations.

Fcirulkting frestions
and hypothesis

Interpreting data
Experimenting

Communicatffig
Interpreting data
Experimenting

Observing
Inferring
Communicating
Formulating
questions and
hypothesis

Experimenting

Observing
Classifying
Measuring
Communicating,
Experimenting

Inferring
Communicating
Interpretug data

Observing
Predicting
Comniunicating
Interpreting data
Experimentin

Demonstrate the ability to carry out an individual activity
from prided or oral directions.

Demonstrate the ability to record informatiOn by'construct-
ing a graph using data containing two variables.

Demonstrate a method for enairis of a sister% by
identifying sources of the probleny and describe a method to
test for each problem identified, e.g., a light bulb that will
not glow.

Determine by experiment effects of mass. sing of arc,/ and
length of string on time re9uired for the swing of a pendu-
lum.

Identify a current article from popular perik;diC literature
(newspaper or popular4napzipe) as to its Probable scientif-
ic credibility.

'1

Design experiment illustrating how energy is transform-
-.ed fronson 1 to another:

Communicating'
-Experimenting

Experimenting
,

Interpreting data

,an4 practice safety measures cpounon to any et-
pertment:.

Describe and demonstrate the basic Laws of Moticln and
Gravitatiap.

Construct a eimplielectric circuit and sitow.the- advantages
'Experimenting and disativiltages of parallel anctseries circuitry.
Formulating models

. _

Communicating Thstinguish between molecules &diatoms.
kormulating Modals;

Li,'

ftr
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.-._
Observing Class* a POOP of objets, as; Alfai0P- akfak:traasl.tafeit

--classifybg opaque,.andreffeclive.
, -

Making operational :
definitions

Observing
ClassifAig

Observing
CoMmunicating
Experimenting

Construct a claisificatkM system whereby lie* can be
identified on the basis of their observable properties, when
given a number of common household silbstances:

Describe how man perceives color differences in the
visas] spectrum.

Measuring . Codstructa system showing the relationship between lever
Communicating arms, force applied, apd resistance overcome, and apply
Interpretingliata -this relationship to mechanics.'
Making operational
definitions

Enerimenting
Formulating models

Classifying Define element, compound, and mixture,`and state pioper4
Communicating ties that distinguish them from one another.
Making operational
definitions

Observing
Classifying
Communicating
Interpreting data

.
Use a periodic table and lhow how to find atomic mass and
atomic numbei .

Interpreting dale Intetpret co llectecidala to develop an operational definition
Making operational of acceleration.
definitions

.

Communicating Define momentum in operational terms.
Making olierational . . ,.

definitions ...
. s

. . -,..4 .1. ,, 1 -
Obierving. Deisioarate 'then:4W test for carbonates by the use of.
EsPeriraellthig' : .45Ifechlot* acid: 1 7

. i . . . : - - *. . ... . '1

Cbinntunicating; identify plaIe, Conver:and concave mirrors and describe -

Making operationalwhit each does to light rays igniting it:,
'definitions _ ' - * t. :!

Formulating Models .
.

*ensuring: Demonstrate metitod_of determining the speciec gravity nf,-
'rock, mineral, or of tit object.. ,, - , - ;. 0.

.

0
e

a



. .

CONCEPt IMITATION,

.

Natural phenomena ate limited by the fundamental natute -of
Matter and energy. There is an overall tendency toward

.. -

ecpplibrium in artenvironment. : .

Communicating Describe what a inodalia and how models can be helpful.
Formulating models

Observing
Classifying \
Measuring
Comniunicating
Experimenting

- Observing
Measuring
Communicating
Inteipteting data
Making operational
deflations

Communicating
Experimenting

Determine bjexperiment effects of Mass. size of arc, and
length of string on time required -for the swing of a pendu-
lum.

Identify ways that grll vity is the moving force in the natural
phenomena

Describe and demonstrate the basic Laws of Motion and
Gravitation.. -

Interpreting data _Construct a simplelectric circuit and show the advantages
Eiperiraenting and disadvantages of parallel and series circuitry.
Formulating models

Measuring
Experimenting

Measuring
Communicating
interpreting data
Making operational
d efinitions

Experimenting
Formulating models

Demonstrate that light awls in a straight line except
when passing from die -mtm to another.

Construct a system showing the relationship btwien lever
arms, force applied, and resistance overcome, and apply
this relationship to mechanic's;

4

Classifying. Define element, compound, and mixture; and4state proper-
Cemminicating ties that distinguish them from onianother.
Making operational
definitions

Communicating State the Laois of Conservation of Matter and Energy.

Observing . List various forms of energy and give.an example of 1'c/cork
Classifying
Conimunicating

. Interpreting data.

Observing
Predicting
Communicating
Interpreting data
Experimenting :

done by each, .

Design an experiment illtistmting=how energy is transform-
ed from one form to angther.

.
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CONCE7DIVERSICTY.

r

.4

I The vast number:of natural phinomezzi whiciCali be observed
display a wide variety of iimilltritiet and differences.

'i. .

- .
Communicating Distinguish between statements that are h

-
Formulating th osethat are not. ..
questions and
hypthesis ft*

la

Interpreting data
Formulating

questions and
hypothesis

Experimenting

Observing
Inferring
Communicating

Classifying ,
Communicating
Interpreting data

ed

thesis and

Identify data collected from a test conducted by himself
which support his hypothesis.

to.

DemMistrate a method for analysis of a system by identify-,
ing sources of the problem and describe a method to test for
each problem identified, e,g4 a light bulb tiliefil,not glow.

Construct a classIfication key 'to identify &email". up" of
common minerals, plants, and.anhuals.

*14.

Observing Identify common rocks: igneous, metamorphis, sedimen-
tary-Classifying .

Measuring
Communicating
Making operational ,

definitions

Classifying . Classify similarities and differences in fossil specimens. ,

-. ..--
Inferring Infer some of the major events in the geological history of
Making operational an area from a etudy of its topographic ,features and other

definitions . data.
..
. -

..

0

Inferring pescribe. a pbssible_explanationfor the *origin of the solar
Communicatiitg system. .
Formulating questibfis
and -hypothesis

Observing
Predicting
Communicating
Interpreting data

Observing .

Classifyg
Communicating
Interpreting data

Observing
Classiting
-Communicating

.
. ,.

.

List several ways that man can conserve natural resources
and identify places in the community where tonsevationr

.practices might be improved-

List various forms -of energy and give an example of work
'done by each. '4,

Name the _source of all forms of energy except nuclear
energy and list those forms that come directly from the
source and those forms which come indirectly from the
source,

39:
I
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I. .- . ........- s

Thele is a constancy :in cause -and effect reYtionsh:qA '&01
precludesaniabraptreversal inuatittalpitentimelik

Interpreting data Tentify data collected' iron2 test- corldnctedliitimsdf
4P^

.jorinulatilw *hi& suPPorthilhIlx,fife09.-
-11qu.estions a9d

hypothesis ./ 1_

Experimenting .

ComMunicating. Demonstrate- the ability to record informed& by conkruct.-
Interpreting data ing a grapliusingdata COntainingtwO Variables.

t

Experhnenting
.

Communicating Staiva definition of `-control".
Making operational
definitions

Experimenting

Communicating Interpret the basic data recorited on a weather inap.
interpreting data

-

Communicating . Describe evidence of pasteontinental glaciation.

Inferring.. Infer fable of the majoi eveinin the ieological thtory of an
Making operationalarea fret a study of,its topographic features and other'

. . ,definitions data."'' '

Communicating

Inferring ,

Communicating
Formulating
questions and
hypothesis

Inferring Describe a possible explanation for. the origin of the soar ."
Communicating system.
Formulating

. questions and
Nmothesis.

Describe the water cycle in meteoroldgi c terms.

Construct inferences concerning the present. feasibility of
interplanetary travel.

'

Observing identify misuses Of-land areas within his schOol district and
Conlinunicating suggest possible corrective steps.
Malting oFeratio'nid
definitions

Interpret n, g data dentiy the adaptations man must make when,he leaves the
0.`earthapd enters space.

-#.0bserving . tow man is diiectly and indirectly dependent
' Interprettlg data upon soil.

_ Obssrving
Communicating

' Interpreting data

Describe the need for state parks, national parks, forests,
.ivater areas, historical sites, camping *sal, inature sanc-

tuaries and aboretunis, and why their location is important.

-41.
32
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0.
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14.

. .

0r

Observing
Preading
Interpreting data

Coinunnill".""g
Formulating
models

***
Wit **tit ways to piz

ident
coAerre**0;r?159P12andri *m the p --1-

practice!fliVatbeWebeed

Del.C1-be co___ ,12eC013817 4341M4g2ii?SEUI
r..1120011- . '

-

ObtrviusgEgg
Measuring
Communicating
Experimenting

Observing .
Classifying
ComMunieating
Interpreting data;
Eperimenting

0,

Demonstrate tW' ,tarttli0 recognize and' to collect
mans of rocks, minerals, and fossalfi.

a
t

fleironsirate physic:II tests for ititeralic haidnete. luster,
crystal, shall* tleavage, fracture, maermtignr, and stredk.

.

elensuring Demon Irate method of determiningthe specific gravity of
rock, mineral, or arm objtct

,

:

CONCERT MANZ/MON ,

.
.

ecnrnPrfee the un)vePe- . .
Systematicrelationtliv exist in natuial phenoment.-Systefn
within eYetfei

it

- t/ At_cAmmtnlicati41g CenetAteten.byPotlieshilrom reset of observations..
inter.Preting ciatte ,
Formulating" -

questions and- "t5'- ...,
. .

hypothesis %.

*

Oita
. °. 4

-ao -e the abInterpretihg data . Dembnstratility to cakry qudiiiianal prtivity
Experimenting from printed or" orat dirattions.

, 4

,-
Ta

s

.

o.

Cinumuilicating
Interpreting data
Experimenting

Observing
Inferring
Communicating

1 .

' Demonstrate the ability to record information by construct:
infra graph mpg data containing two variables.

f .

DeMonitrate a metillid foiiiivrlysis of a system-by identify.
ing sources of the problem and deacrile a meted totestfor
each problem identified, e.g., a likht bulb that will not
glow-

,Iirferring , IdentifYia current articlefrom.* pophlar periodic literature
Communicating "newspaper orpopular magazine) as to its.prtobake icientif

- interpreting data, iccredibility.

I

,

Classifying Construct a classification key. to identify 4 small "group of
Communicating common minerals; plants. and animals. .,
Interpreting date; ;

. .

:42 "
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, 1
1 i . .

CCNCEPT D IIVERSIrT ' Or. 3. .

. Comrusnicating. -Demonstrate the ability to properly identify relevant
Interpreting data information And construct a data table or graph using that

-ronzialatiakt n.ingtemalio
4

4

.00 4t
a.

.

1

I

I e"

;

CONCEPT CONTINUITY'

el

.

,o

MO.

1 tiers is a constancx in cause-andeffect relationships which
precludes do, aBrupt reversal in natural phenometia.

Commtmicatbig
Interpreting data
Formulating

. , tra.stinus sud
hypothesis

Demonstrate the ability to properly identify relevant infor-
mation and construct adata table or graph using that infor-
mation.

,

I

a
C6Inmunicating Demonstrate the ability to record informatice by construct .

Interpreting data ing a graph Wing data containing two variables.
Experimenting

CONCEPT ORGANIZATION
- .

.

1 a

4

Sytterdatic Alationaliips iiist b; natbral phenornma Systems
within systems comprile the Mitre*.

-

-

Observing Demonstrate 'methods' for making indirect obset vutiods.of
j eugth,Thvidtk and voherie'
4., .

Obseivink 1 Idetitiff thg characteristics ofa measurement, system.
Classifying .. - $

1 .i
O. -Measuring .

a*

Dericrite zero as an instrument of measurement an4.reid a
f sags to the dearest appropriate unit. .

out .
:.

, . ...

. Combumicaling
-

Measuring
Comeitipicating
deicing operati
definitidni

.

$

-Predi_ ctc.skill.skeinonstra des:glop:neat of units of measurement . -...
-

f
, , . ; ,

,

andsfandarde of measurement:

7-
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f . RE9PIREMENTS yOKTFACEING SCIENCE - :I .
- AT THE 450011. MGR ANWORDEDDLESCEOOL LEVEL 15-81 .

. ". * . _ o

Theteader of:Kir:ace in the middle and/or lunior high school Waal 5-8) should possess! a ..

Atone blickgroundkthp,various disciplines a natural sciencoiand hold a certirrite Li ;he area

. t ..
of.naiural sctenceas approved by theStatelloarcliEducation; 1.. .. . . .

, . . 4
If the teacher holds al-elenientariCertificate, it la Surther redori2mei;decl ,fhat the teacher. of

natnial tuck* in the Inniorligh anWor middle sckool level (5-8) have af least 6 semester hoiri,t
in,* follbwing.areas of natural science: 64 . ' 4* #

, . ,
4 .

vr , :. ...,

1' 4310k,g7 (hotallY, &AMY) .

J.- . Chemistry' . . . ' . , . . .
.

..,- .ThysicalOcience 'physics) k '

;. Earth Edahce (lteagraPhY, 8041053) .. :*
, .

* . .

t
<.* 4

.

P,
.4

00)

-

athematics .-. . ..
L

. : .
. ,. . . -,.

and 3 .semester hours in environmental education. Aileguate instruction. in ,nvironmental
educatiopfs clefiised as including the following:

. .
au . . .

' $ 1

a. .. . .,4
0 . . 9

. history and philosophy of the coniervstion movement * 44

. ApprceSive undeistmtding of the widevariety. of maws' resources,
ImporiapCe.ofitonservation of natural resources in a national iindlnteiiatiopalsetliii.

.

.
.

iii a ... .! .it
..

.--: Relationihip ofsupply of naturalriiources.and economic*ucture .e- .
a...

... Naturaresourcemanagenient: techniques', nee_dfor, and types ecruitrell
Roleand importance of resourause planning kir fire futpre; '

...

. -

1.;
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44

I.

Meld Tripesisd Onedoor Education

40.

import-antic ha -4' iliaThis is an area of
. _

reductive rnemberiif-the comm
objectives -. are not speOcalY' *steel emerled6y:
preparedness. There are basic rebtionsWpefor the applicatiori.

....-of the eartheciences. .
2

. 1

fi

. .

Science Pair % "
x

:

. ". .. ,

. .

*

- -

The outdoor clasiromn has a unildttide oiopporpsnitlei for
natural scienar edwfation programs. The wie of the immediate
area about the school for apphcation of the ViticlUteaPect, Of
irond science educithin'iletrongly recercunendect-kgaideus
to how to Utilizes iheee' areas has. been piepared the
Departmen1 of the bierioromd the local boa conservation

4: group' in coo*** with the 'State Department of Public
Instruction. Copies of thle grids are amiable from. he Office of .

the State-Super visorap(Science and Euvirunmezdal Education.: '

The use of field **ail; various locations in the,State and the
erFrrouficlieg areas is iecouiniersled when the field tip.lit an
integral part of the situation. There is a great dell of
planntg mai piepararrn fequfrod if the field trip' is to be a
meaningful experience. The field trip should provide, .an,
excebent meats ter:Abe application .of natural science to the
other (eanting,, areas stick .as social' studio'', art and
cominuullinn should' note that' 4i field. trip
teciti)iluf alive hckir bus ride, then' ending a half hour at a
sit:eland 4 two kouitetimitrip has queationabkvahle). -

=

44the'aisp".- la; of ,students projects.ind activities is an excellent .
l' 'Method of building ;interest in thie natural,, science program ,.

among the students Ind pareititt of a pardcular school orichoot&stria.
. . . . .

,
. . . .1

' Parlidtduly in grades 8.6 ''' shouldtiot be conducted for
s s . .. the award of Prizes in any form frit attident should receive . -:

some type of recognition for his e rte.
., :

.
't: '' , . .

.. ' The fair should not 'be. just natural science, but be a .. .

multidiscipline event 'where. the WA and , efforts Of the t
: students in all areas arespreee . ,

6 - ,..
. Tlirougliout his recorded herby., Mill has been vitpil, . ,
O. concerned ((.fund out all that he can about his unfverse. fie bas
. explored itIn many ways,raised questions about 4t; designed

. rptiods, by which he could increibe and .olganixe his know-
ledge, and developed systems to aid Dian Brunderstanding and

° ".. explatning his own origin and nahfre and his Ace in the .uni +
vale; Aiiong these. )systems ere; philosophy, religions, . .
folklore, the arta, andsidence.. . -, ' ..

Non - science Theory **lent* . .

Instruction ,

. i

lb

4

.
^ .

Science is the wrath of knowing about the universe *ninth'
Vita polkaed brobservktion land controlled experimentation.
As data are -collected, them*, are advanced to explain and
account for *ha has been observed. The true test of .theory
Valid"in science is threefold: (1):itt ability to explain what has
been observed: (2) ,its ability to predict what has not yet.been
observed; and (3) its ability to be tested by further
experimentation =a to be modifiedAs ;squired by the acquisi

. ° tioti of new data.

I

42
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